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1.0 INTRCDUCTION

This report is submitted in accordance with DOE Order 5484,1 and
presents a summary of  environmental monitoring data collected at the
West Valley Demonstration Project (WVDP) from January 1, 1985 through
December 31, 1985 to meet the requirements of Technical Specification
5.1. The program implemented by West Velley Nuclear Services Company
provided data in compliance with DOE guidelines and recommendations

for calendar year 1985,

On February 26, 1982, the responsibility for operation and maintenance
of the former Nuclear Fuel Services, Inc. (NFS) reactor fuel reproc-
essing facility was transferred to the Department of Energy (DOE).
Public Law No. 96-368, enacted in 1980, mandated the demonstration of
technology for solidification of the 2.2 million litres (580,000
gallons) of liquid high-level radioactive waste that were produced by
commercial fuel reprocessing at the West Valley plant and are now held
in underground storage tanks at the facility. The DOE selected West
Valley Nuclear Services Company (WVNS) as the contractor to implement

thevprovisions of this law.

When WVNS assumed operational control, NFS was conducting an environ-
mental monitoring program appropriate to the shutdown maintenance
operating status of the facility in accordance with Technical Specifi-
cation 5.1 under NRC License CSF-1. WVNS recognized that the NFS -
program required substantial change in order to prepare for the high-
level waste solidification operations currently scheduled for start-up
in September 1988. Accordingly in 1982, WVNS began to implément a
full-scale en&ironméntal surveillance program in support of these
planned operations and by early 1985 had fully implemented this pro-
gram. As recommended in DOE Order 5484.1, Chapter III, Paragraph 1,
this program to date has provided more than two years of preopera-
tional environmental baseline data before solidification operations

begin.
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A comprehensive Environmental Evaluation (EE) was published in June,
1984 to initiate the decision-making process for disposal of Project
low-level radiocactive waste (LLW). The intent of the Project is to
phase out the methods used by NFS and replace them with state-of-the-
art engineered disposal technology. Based on the review of the EE by
the Department of Energy Headquarters and the Idaho Operations Office,
the Project staff was directed to assist the DOE with the preparation
of an Environmental Assessment which analyzed alternative disposal
options more thoroughly than was appropriate in the EE., The review
draft of the EA was published in September 1985, and finally issued in
February 1986. A decision is expected in April 1986.

Although the reprocessing plant is not now being used for its original
purpose, it is being maintained in shutdown status., This requires
continual operation of basic services, including low-level radiocactive
waste management. The facility operation includes periodic disposal
of solid radioactive waste from decontamination and maintenance activ-
ity (plant wastes) in the formerly licensed disposal area. Liquid
wastes resulting from plant activities are procéssed on-site at the

low-level waste treatment facility (LLWT) prior to discharge.

The WVDP site is located in a rural setting approximately 50 km
(30 mi) south of Buffalo, New York (Figure 1-1), at an average eleva-
tion of 400 m (1,300 ft) on New York State's western plateau. The
plant facilities used by the Project occupy approximately 63 hectares
(156 acres) of chain-link fenced area within a 1,350 hectare (3,300

. acre) reservation that constitutes the Western New York Nuclear
Service Center (WNYNSC). The communities of West Valley, Riceville,
Ashford Hollow, and the village-of Springville are located within 8 km
(5 mi) of the plant. Several roads and one rallway pass through the
Center, but no human habitation and no hunting, fishing, or public
access are permitted on the WNYNSC.

The land immediately adjacent to the WNYNSC is used primarily for

agriculture and arboriculture. Cattaraugus Creek to the north is used
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for water recreation (swimming, canoeing, and fishing) in the
summer. Although limited irrigation of adjacent golf course greens
and tree farms is taken from the Cattaraugus Creek, no public water

supply is drawn from the creek downstream of the WNYNSC.

The average annual temperature in the region is 7.2°C (U45.0°F) with
recorded extremes of 37°C (98.6°F) and -42°C (-43.6°F). Rainfall is
relatively high, averaging about 104 cm (41 in) per year. Precipita-
tion is evenly distributed throughout the year and is markedly influ-
enced by Lake Erie to the west and Lake Ontario to¢ the north. All
surface drainage from the WNYNSC is to Buttermilk Creek which flows
into Cattaraugus Creek and ultimately into Lake Erie. Regional winds
are predominantly from the west and south at over 4 m/sec (9 mi/hr)

during most of the year.

The WNYINSC lies within the northern hardwood forest region, and the
diversity of its vegetation is typical of the area. Equally divided
between forest and open land, the site provides habitats especially
attractive to white-tailed deer and the various birds, reptiles, and
small mammals indigenous to the region. No endangered species are

known to be present on the reservation.

The geology of the site is characterized by glacial deposits of vary-
ing thickness in the valley areas, underlain by sedimentary rocks
which are exposed in the upper drainage channels in hillsides. The
soil is principally silty till consisting of unconsolidated rock
fragments, pebbles, sand, and clays. There is an aquifer in the upper

‘ 6 m (20 ft) of granular fluvial materials concentrated near the
western edge of the site; high ground to the west and the Buttermilk
Creek drainage to the east intersect this aquifer, precluding off-site
continulty. éeveral shallow, isolated, water-bearing strata aléo “
occur at various other locations within the site boundary but do not
appear to be continuous. The zone at which the till meets bedrock
forms another aquifer that ranges in depth from 2 m (6 ft) underground
on the hillsides to 170 m (560 ft) deep just east of the boundary of
the facility exclusion area.
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SUMMARY

In most environmental media collected from the Project environs,
radionuclide concentrations could not be distinguished from radiocac~
tivity which occurs naturally or has been deposited from weapons
testing. Radioactivity levels in surface water and in fish directly
downstream of the Project appeared slightly lower relative to
background concentrations than those of previous years. The content
of radicactivity in venison from a deer collected near the plant
(inside theWWNYNSC) was comparable to levels in samples from the past
several years. Although small amounts of radiocactivity were
discharged during the course of Project acti&ities, radiocactivity
levels in air and water effluents were well within the concentration
guides of DOE Order 5480.1, Chapter XI. A total of 0.00082 curies of
particulate radiocactivity was discharged to the air, and 0.044 curies
of radiocactivity (excluding 3.7 curies of tritium as tritiated water)
were released to Buttermilk Creek., The resultant collective and
individual dose estimates to the surrounding population from these
releases imply negligible consequences with regard to impacts on human
health.

The maximum hypothetical effective dose equivalent an off-site
individual at ‘the nearest residence could have received via the air
pathway in 1985 from WVDP activities is about 0.01% of the 40 CFR 61
protection standard of 25 mrem/year. The collective population dose
to persons living within 80 km (50 mi) of the site was estimated to be
0.15 person-rem. This is equivalent to an average individual dose of
0.00009 millirem as compared to approximately 100 millirem received

from natural sources.

Concentrations of particulate radioactivity in air measured at the
site boundary weré no different than those reported from New York
State Department of Health background samples for 1982 and 1983 (the
1984 NYS data were not available), or from background samples
collected by the Project in 1985. Samples of water obtained off-site
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from Cattaraugus Creek (which receives Buttermilk Creek drainage from
the entire site) contained three detectable man-made isotopes:
tritium, cesium~137 and strontium~90. Buttermilk Creek is not used as
a drinking water supply for humans, but the water is accessible to
dairy cattle at one location on the creek downstream of the site.
Radionuclide concentrations in milk samples from this herd were at or
below background levels for all fuel-cycle isotopes.

Thermoluminescent dosimeters placed around. the WNYNSC perimeter
indicated that direct éxternal radiation exposure was within the range
expected from natural background in this region and was statistically

the same as background measurements at remote locations.

With one exception, no significant increase in radioactivity over
previous years' levels was observed in groundwater monitoring wells
on-site and off-site around the perimeter of the site. Special
surface and groundwater monitoring initiated in December 1983
demonstrated that radicactivity associated with organic material
(kerosene/tributyl phosphate) which had migrated to a disposal area
monitofing well was confined to that immediate area and did not appear
in surface water. Continued monitoring in 1985.confirmed that both
the source of this groundwater contamination ané effluents from
activities designed to eliminate the source remained within the
controlled area, and were not identified in adjacent wells or surface

.runoff water.

Chemical water quality measurements indicated no discharges which
would have adversely affécted the receiving waters. During 1985,
several water quality measurements exceeded the permit limits at the
discharge point, but upgraded waste treatment facilities are now in
place and new permit conditions have been imposed. This has resulted
in a marked decline in the number éf excursions for parameters
controlled by these systems.
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ENVIRONMENTAL MONITORING PROGRAM - DESCRIPTION AND RESULTS

This report reflects some of the changes in the envirommental monitor-
ing network which have been implemented in the past three years to
provide an enhanced level of envirommental surveillance in anticipa-
tion of high~level waste solidification activities. The surveillance
program as implemented in 1984 was operated throughout 1985 (including
effluent, on-site, and off-site monitoring). This program is
summarized in tabular form in Appendix A-1. A number of monitoring
peints have been added to the projected 1986 program to define more
clearly the effects, if any, of several new project activities

scheduled for the near future (see Appendix A-2).

The major pathways for off-site movement of radionuclides are by
surface runoff and airborne transport. The envirommental monitoring
program therefore emphasizes the collection of air and surface water
samples. The ingestion and assimilation of radionuclides by game
animals and fish that include the WNYNSC in their range is another
potentially significant pathway which is monitored by collection and

analyses of appropriate specimens.

In addition to the radiological environmental monitoring program, WVNS
participates in the State Pollution Discharge Elimination System
(SPDES) and operates under state-issued air and water discharge
permits for nonradiological plant effluents. Section 3.2 summarizes
nonradiological monitoring in 1985 and Appendix C-5 provides greater
detail on these activities.

Radioloéical Monitoring

Air, water, and selected bioiogical media were sampled and analyzed to
meet Department of Energy and plant Technical Specification monitoring
requirements. To provide appropriate reference parameters, several
additional sampling points were added in 1985 in support of project
activities as they became operational (see Appendix A-1).
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3.1.1 Radioactivity in Air

In 1985, airborne particulate radiocactivity was collected continuously
by four perimeter air samplers at locations shown in Figure 3-1 and by
three remcte samplers. The concentrations measured at each of these
stations are given in Tables C~2.2.1 through ~2.2.7. Three of the
perimeter air samplers, mounted on 4-metre high towers, maintain an
average air flow of about 40 litres/min (1.5 ft3/ain) through a 47 mm
glass fiber filter. During 1984 the fourth perimeter air sampler was
added on Rock Springs Road near the residence which would be subject
to the highest average relative concentration of airborne effluent
from a loné:term, ground~level release from the plant (AFRSPRD, see
Figure 3~1), and the three remote samplers were located in Great
Valley, Springville, and West Valley (Figure 3-2). Concentrations
measured at Great Valley (AFGRVAL) are considered to be representative
of natural background. These four new samplers operate with the same
air flow rate as the three mounted on towers, but the sampler head is
at 1.7 metres above the ground (the height of the average human
breathing zone). 1985 was the first full year of operation for the
four samplers sited in 1984,

The filters were collected weekly and analyzed after a seven—day decay
period to remove interference from short-lived naturally occurring
radicactivity. Gross alpha and gross beta measurements of each filter
were made using a low-background gas proportional counter, The aver-
age concentrations ranged from 9.1 E-15 to 5.9 E-14 microcuries per
miliilitre (uCi/ml) of beta activity, and 3.8 E~16 to 3.2 E-15 uCi/ml
of alpha activity. Additionally, quarterly composites consisting of
13 weekly filters from each sample station were analyzed. Cs-137 was
detected in 5 samples, including two from the background station at
Great Valley.~ Sr-90 was detected in 18 of the 28 samples, including 2
of U4 from the background station. The highest concentrations measured
were 0.0002% and 0.002% of the concentration guides listed in DOE
Order 5480.1 for releases to unéontrolled areas for Cs~-137 and
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Sr-90 respectively. None of the measured concentrations were

statistically larger than background at the 99% confidence level.

In all cases, the measured monthly gross activities were below

2 E-12 uCi/ml beta, and 2 E-14 uCi/ml alpha, the most limiting DOE
concentration guides for any of the isotopes present at WVDP. (The
standards and concentration guides for radionuclides of interest at
West Valley from DOE Order 5480.1 are reproduced as Appendix B.)
Results of the analyses of perimeter air sample filters are presented
in Appendix C-2. For comparison, the 1982 and 1983 data from the New
York State Department of Health indicated a normal background
concentration of gross beta activity in air which averaged

2 E-14 uCi/ml in Albany, New York (Huang, 1984). Annual data for the
three samplers which have been in operation since 1983 are compared in
Figure C-2.2. The values average about 1.8 E-14 uCi/ml of gross beta
activity in air, with no apparent trend. The annual average gross
beta concentration at the Great Valley background station was

1.9 E-14 uCi/ml in 1985, ‘

At four perimeter locations, three of which coincide with air sam-
plers, fallout is collected in open pots. The data from these collec—

tions also are presented in Appendix C-2, Table C-2.3.

The total quantity of gross alpha and beta radicactivity released each
month from the main stack, based on the weekly filter measurements, is
shown in Table C-2.1 of Appendix C-2. The results of analyses for
specific radionuclides in the four quarterly composites of stack

effluent samples are also listed in Table C-2.1.

The main ventilation stack (ANSTACK) sampling system was modified in
mid-1984 by adding an alpha monitor and a new isokinetic sampling »
head. A high flow rate and mulﬁiple nozzles assure a representative
sample for both the long-term collection filter and the on-line moni-
toring system. Variations in concentrations of airborne radioactivity

reflect the level of in-cell decontamination activities within the
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facility (Figure C-2.1). Even at this point of discharge, average
radicactivity levels were still below the concentration guides for

airborne radiocactivity in an unrestricted area.

Because of the low concentrations, the large volume samples from the
plant stack provide the only practical means of determining the amount

of specific radionuclides released from the facility.

In November of 1985 a sampling system similar to the main sﬁack system
was put on-line to monitor the cement solidification system
ventilation stack (ANCSSTK). Based on analyses of the weekly samples,
no detectable radicactivity was discharged from this point in 1985,
Two other facilities are routinely monitored for airborne radio-
activity releases. These are the Low-Level Waste Treatment (LLWT)
facility for radiocactive water treatment, and the contaminated
clothing laundry. The total amount of radiocactivity discharged from
both of these facilities is 1% of the airborne radioactivity released
from the site, and is not significant in dose calculations.

-

3.1.2 Radioactivity in Surface Water and Sediment

Four automatic samplers collect surface water at points along the site
drainage channels. One of these is located off-site, beside
Cattaréugus Creek at Felton Bridge just downstream of the confluence
with Buttermilk Creek, the major surface drainage from the WNYNSC
(Figure 3-1). This sampler (WFFELBR) continuously removes a small
volume of water (approximately 400 ml/hr) from the creek; a stream
stage—-level chart recorder provides a means of flow-weighting the
weekly composite based on relative stream depth. Gross alpha, beta,
and tritium analyses are performed each week, and a weighted monthly
composite is analyzed for Sr-90 and gamma emitting isotopes. A grab
sample taken monthly from a background location at Cattaraugus Creek
upstream of the Buttermilk Creek confluence (WFBIGBR) is analyzed for
gross alpha, beta, and tritium. The most elevated concentrations in

samples from Cattaraugus Creek during 1985 show Sr—90 to be less than

BLCOY65:SEA33 3-4



2.5 percent of the concentration guide for release to an unrestricted
area. Gross alpha and gamma emitting isotopes were so low as to be
below the detection limit in Cattaraugus Creek water for 7 of 12 and
11 of 12 months respectively (Table C-1.6) On the average, however,
the concentration of gross beta radioactivity in Cattaraugus Creek
increases detectably after Buttermilk Creek joins it. A comparison of
monthly gross beta activities for three years is presented in Figure
c-1.2.

Three surface water monitoring stations in addition to the Cattaraugus
Creek sampler are in service upstream of the Buttermilk
Creek/Cattaraugus Creek confluence. These samplers currently operate
in a time composite mode, collecting a 2.5 ml aliquot every half-
hour. At each station the composite samples are collected biweekly,
composited monthly, and analyzed for tritium, gross alpha, and gross
beta radicactivity. A quarterly composite of the biweekly collection
is analyzed for gamma-emitting isctopes and Sr-90. These instal-
lations collect water from an upstream background location on
Buttermilk Creek (WFBCBKG) and a downstream location at Thomas Corners
Road near the éonflﬁence of Cattaraugus Creek (WFBCTCB). The third
station (WNSPOO6) is on Franks Creek (also known as Erdman Brook) just
upstream of the point where Project site drainage leaves the security
area (Figure 3-3). Radiological concentration data from these sample
points show that average gross radiocactivity concentrations are
generally higher in Buttermilk Creek below the WVDP site than above,
presumably because of the small amount of activity from the site which
enters via Franks Creek. The range of gross beta activity, for
example, was <9.4 E-10 to 6.3 E-9 uCi/ml upstream in Buttermilk Creek
at Fox Valley (WFBCBKG) and from 4.3 E-9 to 1.7 E~8 uCi/ml in
Buttermilk Creek at Thomas Corners Bridge (WFBCTCB).

Sediments from Buttermilk Creek and Cattaraugus Creek were analyzed.
for gross activity, Sr-90, and for gamma-emitting isotopes. The
results are comparable to previous analyses during 1983 and 1984,

Data for 1985 are presented in Table C—~1.10. A comparison of 1983 and
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1985 gross beta activity in sediment from Buttermilk Creek is

presented in Figure C~1.3. Data for 1984 were not available.

The largest single source of radiocactivity released to surface waters
is the discharge from the low-level waste treatment system through the
Lagoon 3 weir (WNSP0OQ1, Figure 3~3) and into Erdman Brook. There were
four batch releases (a total of about 34,8 million litres) from Lagoon
3 in 1985. The effluent was grab sampled daily during the 22 days of
release and analyzed. The total amounts of activity in the effluent
are listed in Table C~1.1. Of the activity released from Lagoon 3,
3.6% of tritium and 4.2% of other gross radiocactivity originated in
the New York State disposal area (based on measurements of water
transferred in 1985 from the state area to the LLWT) and not from pre-

vious or current Project operations (see Table C-1.11).

3.1.3 Radiocactivity in the Food Chain

Samples of fish_and game animals were collected both near and remote
from the site during periods when they would normallj be taken by

sportsmen for consumption., Milk and beef from cows grazing near the
slte and at remote locations were also collected and analyzed during

1985. The results of these analyses are presented in Appendix C~-3.

Fish samples were taken semiannually during 1985 above the Springville
dam from the portion of Cattaraugus Creek which receives WNYNSC drain-
age (BFFCATC, see Table C~3.4). Nine fish were collected from this

section of the stream during each period. The Sr-90 content in flesh
and skeleton, and gamma emitting isotopes in flesh were determined for

each specimen.

Control data (BFFCTRL and BFFBCFV) are included in this report to
permit comparison with the concentrations found in fish taken from
site-influenced drainage. For this purpose a similar number of fish

were taken from waters that are not influenced by site runoff and
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their edible portions were analyzed for the same isotopes; these
control (natural background) samples were representative of the
species collected in Cattaraugus Creek downstream from the WVDP. The
concentrations of strontium-90 in the edible flesh in 1985 show a
slight decrease compared to 1984 data (WVNS, 1984)., The Sr-90 content
in the skeleton continued the downward trend from previous measure-
ments during recent years (Fiéure C-3.2). The log-normal statistical
treatment of the fish data presented in Table C-3.4 is specified by

the site reporting requirements.

Portions of a single deer from a resident herd on the east side of the
WNYNSC were analyzed. The concentration of cesium-137 and Sr-90 in
deer flesh das a bit lower than the concentration in the previous
year's sample (Figure C-3.3). Data from a control, or background,
deer sample collected in 1985 from an Alleghany County location 40 km
from the site are shown in Table C-3.2 for comparison. The
concentration of radioactivity in meat from semiannual samples of
local beef animals was indistinguishable from the concentration in

control samples (Table C-3.2).

Although the dairy cattle sampled monthly in 1985 reside adjacent to
the site and receive the maximum exposure of any dairy herd, the
concentration of Sr-90 in quarterly composites of milk ranged only
from 1.7 to 3.3 pCi/1l (see Table C-3.1). Sr-90 in single milk samples
collected in 1985 from two other dairy farms near the site measured
4.35 and 3.19 pCi/l. Iodine~129 and gamma emitting isotopes were not
detectable in any milk samples. The annual control milk sample from
the Albany, New York area, provided under a cooperative agreement by
the New York State Department of Health laboratory and analyzed by
WVDP, showed a concentration of 2.9 pCi/l of Sr-90 in 1984, and

0.7 pCi/1 in 1985.

Based on the samples analyzed in 1985 (Table C;3.3), there was no

detectable difference in the radicactivity of corn grown at near-site

and remote locations. The near-site sample was collected at the
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AFTCORD site (Figure 3-1). The background sample was collected at the
BFBCTRL point (Figure 3-2).

In Section 4 of this report, radionuclides present in the human food
chain are discussed and their contribution to the radiation exposure
of the public is assessed. Although the maximum concentrations of
radicactivity found in some bioclogical samples were above background
levels, the dose associated with consumption of these samples would be

far below the protection standards.

3.1.4 Direet Environmental Radiation

1985 was the second complete year in which direct penetrating
radiation monitoring at WVDP relied solely on TL-700 LiF thermo-
luminescent dosimeters (TLDs). The uncertainty of individual results
and averages were acceptable and measured exposure rates were
comparable to those of 1983. Exposure rates measured during 1984
tended to be somewhat lower on the average than the 1983 or 1985
values (see Figure C~U.3). There were no significant differences in
1985 readings from the background TLDs (locations 17 and 23) and those
on the WNYNSC perimeter (see Figure 3-1 for TLD perimeter locations).

Dosimeters used to measure ambient penetrating radiation during 1985
were processed on—-site. The system used Harshaw TL-700 lithium fluo-
ride chips which are maintained apart from the occupational‘dosimetry
TLDs as a select group solely for environmental monitoring. The
envirommental TLD package consists of five TLD chips laminated in a
thick card bearing the I.D. and other information. These cards are
placed at each monitoring location for one calendar quarter (é months)

and then processed to obtain the integrated gamma radiation exposure.

Monitoring points are located, as shown on Figures 3~1 and 3-~2, around
the site perimeter and access road, at the waste disposal area, and at
Background locations remote from the WVDP site. Appendix C-4 provides
a summary of the results for each of the 25 locations by calendar

quarter along with averages for comparison.
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The quarterly averages and individual location results show differen-
ces due to seasondl variation in snow cover. During the first quarter
(January through March) of 1985 the average quarterly exposure
decreased due to snow cover. The second quarter (April to June)
average was also low due to snow cover and spring rains. The third
quarter of 1985 (July to September), with no snow cover and low
rainfall; had the highest quarterly average. Moderate rainfall and
snow cover in the fourth quarter (October to December) decreased the
quarterly average to a level comparable to the second quarter. These
data indicate that seasonal variation due to rainfall and snow cover
has a significant effect on ambient penetrating radiation measurements
around the WVDP site, as was noted in 1984 (Figure C-4.3).

Presumably because of their proximity to the LLW disposal area, the
dosimeters at two locations which are not part of the off-site
monitoring program (18 and 19 on Figure 3-1) showed a small increase
in radiation exposure compared to the WNYNSC perimeter locations.
Location 25, on the public access road through the site north of the
facility, also showed a small increase due to the storage of decontam-

ination wastes near location 24 later in the year.

Location 24 on the north security fence, like locations 18 and 19, is
not included in the environmental monitoring program; however, it is a
co-location site for a U. S. Nuclear Regulatory Commission (USNRC) TLD
(Table D-1.4), This point received an average exposure of 0.75
milliroentgen per hour during the last quarter of 1985. This exposure
is primarily attributable to the nearby storage of sealed containers
of radioactive components and debris from plant decontaminapion
efforts. This point is well within the WNYNSC boundary (as are 18 and
. 19) and not readily.accessible to the public.

3.2 Nonradiological Monitoring

West Valley Demonstration Project effluents are regulated for

nonradiological parameters by the New York State Department of
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3.2.1

3.2.2-

Environmental Conservation (NYSDEC). Stationary sources of
atmospheric pollutants are authorized by either a permit to construct
or a certificate to operate. Liquid effluents are monitored as a
requirement of the State Pollution Discharge Elimination System
(SPDES) permit issued and enforced by NYSDEC.

Air Discharges

The WVDP presently holds 5 certificates to operate stationary sources
and 2 permits to construct new sources of airborne effluents. These
permits are for minor sources of regulated pollutants such as
particulates, nitric acid mist, and oxides of nitrogen. Monitoring .
these parameters is not required because of their insignificant

concentrations and small mass discharge,

The individual air permits held by the WVDP are identified and
described in Table C-5.1.

Aqueous Discharges

The WVDP holds a SPDES permit which identifies the outfalls where
liquid effluents are released (shown in Figure C-5.1) to Erdman Brook
and specifies the sampling and analytical requirements for each
outfall. During 1985, this permit was renewed in a substantially
modified form. Prior to September 1, 1985 the permit listed six
outfalls, each with specific monitoring requirements., These permit

conditions are described in Table C-5.2.

The new SPDES permit became effective on September 1, 1985, This
permit eliminated two in-process monitoring points and the outfall
where Erdman Brook leaves the controlled area of the site (WNSPOOS6).
Added to the permit is the french drain outfall near the low-level
waste treatment lagoons. These changes were made to include only

outfalls discharging to Erdman Brook. -
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The new permit also includes initial and final requirements. The
initial requirements identify monitoring requirements and limits for
separate outfalls from the sewage treatment plant and utility room,
whereas the final requirements'allow for combining these wéste streams
into a new outfall, The conditions and requirements of the new SPDES

permit are summarized in Table C-5.3.

The most significant features of the new SPDES permit are a
requirement to report data as flow weighted concentrations and the
application of a "net" discharge limit for iron. The net limit allows
for subtraction of incoming (background) amounts of iron from the
values reported in the Project effluent. The flow weighted limits
apply to the total discharge of Project effluents but allow maximum
credit for dilute waste streams in determining compliance with

effluent concentration limits specified in the permit.

3.2.3 Results
The SPDES monitoring data are displayed in Figures C-5.2 through
C-5.15. Generally, these data indicate that Project effluents were
within permit limits. However, the WVDP reported a total of 21

noncompliance episodes., These are discussed in Appendix C-5.

3.2.4 Pollution Abatement Projects

During 1985 the WVDP completed construction of two pollution abatement
projects, a new sewage treatment plant and an effluent mixing basin.
These projects were necessary to bring WVDP effluents within the SPDES

permit limits as mandated by a NYSDEC éonsent order.

The sewage treatment facility providés extended aeration (biological)
treatment for an average flow of 10,000 gallons of raw sewage per
day. This plant is sized to accommodate the increased work force at
the WVDP and produce an effluent of acceptable pH and BOD
concentration.
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The second project is the utility room (SPDES outfall 005) and sewage
treatment plant (SPDES outfall 004) effluent mixing basin, which is
now identified as SPDES outfall 007. This mixing basin eliminates
slug discharge of particulate laden backflush water from the plant's
intake water clarifier, and mixes pure clarifier overflow water with
effluent from the sewage treatment plant. The resulting effluent has
less impact on Erdman Brook because it is continuous, thereby
preserving the stream bed during periods of low flow, and is lower in
concentration of iron, suspended solids and BOD. V

3.3 Groundwater Monitoring

3.3.1 Hydrology of the Site

Thé hydrogeology of the WVDP site has been and continues to be exten—
sively investigated. Appendix E provides a simplified but accurate
synopsis of the site geclogy and the pathways for contaminant
migration through this geologic system. A generalized east-west
cross—section through the site is depicted in Figure 3-5.

3.3.2 Groundwater Monitoring

A program of sampling groundwater both on the Project site as well as
from wells at residences around its perimeter was carried out in

1985. The shallow wells in this program fall into four groups:

1. A group of dug shallow.wells installed north of and immediately
surrounding the main plant building were monitored for several
years before Project start—-up and are therefore used for reference

to examine long~term trends.

2. The U.S. Geological Survey (USGS) series 80 wells form an outer
ring around the facility dug wells.

BLCOU465:SEA33 3-12



3. The USGS series 82 wells are grouped aroiund the formerly-licensed
disposal area. Selected series 75 wells also fall into this

category.

4, Private wells around the perimeter are used for drinking water by

site neighbors (half of these are sampled each year).

Appendix A gives more information on sampling requirements and on the
location of these wells (shown in Figures A-3, A-5 and A-6). Appendix
C-1 summarizes results of the radiological analyses of samples from
the wells (Tables C~1.7, -1.8, and -1.9). Except for those on-site
wells that historically show localized contamination, there was no
indication of fuel-cycle isotopes in these wells. One well, WNW82LA1,
(see Figure A-3 for location near west corner of disposal area), has
demonstrated a rise in tritium concentration over the past two

years. During well construction it was thought that this well was in
an area of permeable backfill near a disposal trench, and the
increasing tritium concentrations support this hypothesis. Increases
in the gross activity in shallow wells near the now-closed Lagoon 1
(wells B, D and G, Figure A-3) are thought to be transient and are
attributed to the localized disturbances from excavation and movement
of heavy machinery while Lagoon 1 was being closed. The tritium
concentration in well J-5 appears to have peaked in the spring of 1985
and is within the range of past measurements. A small increase in
tritium concentration in wells WNW821A and B in the fall of 1985 was
noted and will be compared to future measurements to determine if a

trend is developing.

In order to monitér more effectively several specific on-site areas
which have the potential for radiological and nonradiological

ground water contamination, a more comprehensive ground water
monitoring program has been approved by DOE for implementation in
1986. The intent of the program is to add to the existing network
those parameters and locations which would demonstrate full compliance

with the technical requirements of RCRA (Resource Conservation and
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Recovery Act) as called for by DOE Order 5480.2. Procedural
compliance with techniques designed for nonradiological contaminant
evaluation will be a major consideration in sample collection,
analysis and quality control for the nonradiological as well as the
radiological aspects of the proposed, expanded ground water monitoring
plan.

3.4 Special Monitoring

In November of 1983, contamination was encountered in a recently
drilled USGS series 82 ground water monitoring well near the formerly
licensed NFS solid radiocactive waste disposal area. In the samples
analyzed, the organic contaminant contained concentrations of alpha
emitters on the order of 10-5 uCi/ml and beta/gamma emitters at about
10"“ uCi/mli. This led to an extensive examination of ground and
surface water near that location. Samples were collected from closely
spaced sampling wells and surface streams adjacent to the suspect
area, Although subsequent evaluations and test borings did confirm
the subsurface presence of a contaminated organic fluid, monitoring of
surface water and wells adjacent to surface waters failed to show any
transport away from the immediate vicinity of the disposal area. In
1985, continued monitoring of all downstream points (including more
frequent sampling of drainage water immediately below the suspect
area) indicated no detectable increase in radioactive.contaminants. A
decontamination effort initiated in 1984 continued to remove and

isclate the fluid from the subsurface disposal area.

.During the summer and fall of 1984, a comprehensive aerial survey of
’the WNINSC including the West Valley Demonstration Projéct 3ite was
performed by EG&G under DOE sponsorship. Measurements utilized not
only state~of-the~art gamma radiation instruments but also high reso-
lution photography and multi~spectral scanning data. The final report
is in preparation by EG&G and careful attention is being given to

comparisons with previously acquired data from the same area,.
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Although preliminary data indicate a general reduction in overall
gamma radiation around the WNYNSC, a final evaluation has not been

completed, and a definitive analysis is not yet available.

A limited spill of tritiated condensate water from a tank in the waste
tank farm in March of 1985 was contained within the immediate area of
the incident. Samples of the spilled water contained tritium at one-
tenth of the concentration allowable in restricted areas.
Environmental surveillance of the spill area drainage pathways at the
site security fence over several days detected a small rise in the
concentration of tritium in surface water to about 0.1% of the
concentration guide for unrestricted water use. This level is
approximately the same as tritium concentrations in normal runoff from
nearby areas not affected by the spill. Water, air and soil samples
from the spill drainage area were analyzed for other nuclides and
found to be indistinguishable from background samples taken
previocusly. ‘
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4.0 RADIOLOGICAL DOSE ASSESSMENT

4.1 Methodology

The potential radiological impacts resulting from the release of
radiocactivity during 1985 have been estimated by calculating radiation
doses received by the maximally exposed off-site individual and the
population within an 80 km radius of the WVDP facility. The potential
pathways of exposure to the general public from radiocactive effluents
released by the WVDP operations are shown in Figure 4-1. The exposure

modes considered in the dose calculations are:
o] Direct exposure from immersion in air containing radionuclides,

o Direct radiation from ground surfaces contaminated by deposited

radionuclides,
o} Immersion in contaminated water,
o Inhalation of airborne radionuclides, and

o Ingestion of contaminated water and food produced from the land

and surface waters in the area.

Because the ridges and hills in the vicinity of the WVDP frequently
channel the winds, strong systematic deviations from straight-line air
flow over long distance are expected. To realistically account for
the terrain effects on wind flow, a fine grid, two-dimensional wind
field was de?eloped using the WNDSRF3 code and meteorological data
measured hourly at seven stationa around the WVDP and the three near-
est National Weather Service stations. The wind field data were then
input to the EPM3 code, a variable-trajectory Gaussian puff dispersion
code for calculating the relative concentrations of radioactivity from

routine operational releases. The EPM3 code is formulated according
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to the guidelines described by NRC in Regulatory Guide 1.111. The
assumption underlying the code is that a number of discrete puffs are
serially released from the source to simulate a continuous plume.

Each puff is assumed to have a Gaussian concentration distribution in
three dimensions. Puffs expand in size as they move dowrwind from the
source in response to spatial and temporal wind and stability condi-
ticns. Each puff is transported independently by the nonuniform wind
field and is tracked until it leaves the grid region. Relative
concentration and deposition are computed at each grid receptor

location.

The output of the EPM3 code is then input into AIRDOS-EPA (Moore,
et al., 1979) which calculates the radiation doses to receptors of
interest. A detailed discussion of the computer codes WNDSRF3 and
EPM3 and AIRDOS—EPA is given in the WVDP Safety Analysis Report,
Supplements Volume, Section A.3.3-C.

Results quoted in this section of the 1985 Envirommental Monitoring
Report are based on analyses that use relative concentration values
calculated for gaseous effluents released from the WVDP plant at a
height of 60 metres and at ground level. Twelve-month meteorological
data (August 1983 through July 1984) are used as a basis for the
dispersion calculations.

The calculated annual average relative concentration values for

60 metre and ground level releases are given in Tables 4-1 and 4-2
respectively, for each of the sixteen 22.5 degree wind sectors in an
80 km radius circle centered at Qhe WVDP main plant stack. The
maximum mean annual relative concentration values at actual residences
in the vieinity of the site are 1.5 E-7 sec/m3 (at 2.1 km WSW) and

9.5 E~7 sec/m3 {(at 1.4 km NW) for stack and ground level releases,
respectively.

To calculate the radiation doses to the maximally exposed individual

and the population within 80 km from the plant, relative concentration
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values are used as innut to the AIRDOS-EPA code. The radiation dose
commi tment to the maximally exposed individual and the collective dose
to the population within 80 km of the WVDP from the water pathway were
calculated using the computer code LADTAP II (Simpton and MceGill,
n.d.). Both LADTAP II and AIRDOS~EPA implement the NRC Regulatory

Guide 1.109 recommendations for terrestrial food chains.

The dose estimates were made by calculating radionuclide concentra-
tions in air, rates of deposition on ground surfaces, ground surface
concentrations, intake rates via inhalation, and ingestion of meat,
milk, and fresh vegetables, Site specific data on production and
consumption of milk, meat, and agricultural products were used in

computing the collective population dose.

A map of the area surrounding the WVDP is shown in Figure 1-1. It was
overlaid with an 80 km radius grid system with the facility at its
center. The grid system was further divided into 10 concentric re-
gions and 16 compass directions. For each sector formed by the grid
system, the specific human populations, beef and dairy cattle popula-
tions, and agricultural areas were determined by a 1983 survey to be

as described in Figures 4-2 through 4-9.

For each radionuclide of concern, the inhalation dose conversion
factors used are for an activity median aerodynamic diameter (AMAD) of
0.3 micrometer. For alpha emitters, the dose conversion factors are
derived by using a quality factor of 20 as per International
Commission of Radiological Protection (ICRP) recommendations (Dunning,
n.d.). All of the doses from internal exposure are committed dose
equivalents and are calculated for the 50-year period following
inhalation or ingestion. The internal dose conversion factors used in

this report are from Dunning (n.d).
For this report, the effective dose equivalent, as. well as the dose

equivalent to the thyroid, lungs, bone, liver, kidneys, and gastro-

inteatinal tract were calculated in order to determine the critical
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organs for various potential pathways «f exposure. These estimates
were based on parameters applicable to an average adult. The
collective population dose estimate in person-rem is the effective
dose equivalent commitment as calculated in accordance with the
recommendations of the ICRP (ICRP, 1977).

In addiﬁion to these estimates of dose commitments based on dispersion
modeling, the dose to a hypothetical maximally exposed individual who
consumed locally produced milk, fish, and venison (deer) was
estimated. Measured radionuclide concentrations from local and
control samples of milk, fish, and venison were used in these
calculations. Although state~of-the-art methods and instrumentation
were used to determine concentrations, certain nuclides, if present in
these samples, are often below the minimum detectable concentration
{MDC). 1In cases where both the sample and its control were below the
MDC for a specific nuclide, it was assumed that the nuclide was not

present at a concentration greater than natural background.

4,2 Source Term Estimates

4,2.1 Airborne Radiocactive Effluents

There are four points on the plant site from which ventilation systems
release low concentrations of airborne radicactivity. These four

locations are:

1. Main plant process stack,

2. Laundry exhaust vent,

3. Low-level waste treatment system (LLWT) ventilation exhaust, and
4, Cement solidification system (CSS) exhaust stack.

The air released from'these vents is sampled routinely and the
collected particulates are periodically analyzed. For the main plant
and CSS stacks, the sampling is continuous. The results of

measurements during 1985 are summarized in Table 4~3. A total of
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2.3 E-5 Ci of gross alpha activity and 8.7 E-4 Ci of gross beta/gamma
was released from these vents during the year. Ninety-nine percent of
the activity released to the atmosphere was discharged through the

main plant stack.

The Cement Solidification System (CSS) began operation in December of
1985, 1Its exhaust is continuously monitored for radicactivity, but no
measurable activity was released from the very limited operations
conducted during 1985. Airborne radiocactive effluent from this new

source will be reported in the 1986 Environmental Monitoring Report.

§,2.2 Liquid Radioactive Effluents

There were three sources of liquid effluents from WVDP operations in
1985:

1. Lagoon 3 discharges {(four planned releases),
2. Sewage treatment outfall, and

3. Surface water releases from the swamp drain and french drain.

The volumes of the liquid effluents and the radicactivity they con-
tained (reported in WVDP 1985 Effluent and On-Site Discharge Report,

March, 1986) are summarized in Table 4-4., All liquids were discharged
via Buttermilk Creek. Relevant release standards and concentration
guides (DOE Order 5480.1) are presented in Appendix B. Collective
population doses from these liquid effluents are based on the number
of curies released for each identified nuclide in Table 4-4 (see
Section 4.3.2).

4.3 Potential Radiation Doses to the Public

b,3.1 Maximum Hypothetical Individual Doses

The point of maximum potential long-term radiation exposure in the
vicinity of the site from radicactivity released from the plant stack

BLCOU65:SEA33 4-5



is a private residence about 2.1 km WSW of the WVDP plant. A
hypothetical maximum effective dose equivalent of 0.0026 mrem was
calculated as a result of WVDP airborne releases during 1985 when all
possible pathways were considered., The calculated dose commitment to
bone surface {(the critical organ) at this location was 0.02 mrem.
These maximum hypothetical exposures are about 0.01 percent for whole
body and 0.03 percent for the critical organ of the applicable
standards for airborne releases promulgated by the U. S. Environmental
Protection Agency (EPA) in 40 CFR 61.

An important potential contributor to the dose commitment from radio-
activity in the terrestrial food-chain is the airborne pathway to the
pasture and then to cow and to milk. Measurements of radiocactivity in
the milk produced at the nearest dairy farm to the WVDP facility (see
Table C-3.1) indicated that no I-129, Cs-134, or Cs~137 were present
in concentrations above the limits of detection. The maximum dose to
an individual from ingestion of about 1 litre of this milk per day was
estimated from the strontium~90 concentrations in excess of the
control sample. This calculation predicts a dose commitment of

0.9 mrem to bone surfaces, 0.0003 mrem to the thyroid and an effective
dose eqﬁivalent of 0.08 mrem. These calculated maximum potential
doses are less than 1.2 percent of the allowable 40 CFR 61 standards.

Estimates were made of the hypothetical maximum dose commitments to an
adult from consumption of 21 kg per year of fish (the maximum value
recommended in NRC Regulatory Guide 1.109) caught in Cattaraugus
Creek. From the measured concentrations of radionuclides in the
edible parts of the fish (see Table C-3.4), the maximum organ dose
commitment to an individual was estimated to be 0.42 mrem to bone
surfaces. The maximum effective dose equivalent commitment to an
individual was calculated to be 0.32 mrem fro& consumption of 21 kg of
fish.

If I-129 were assumed to be present in the milk at a net concentration
equal to the MDC (1.6 pCi/l) the predicted, hypothetical maximum
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thyroid dose would be approximately 5 mrem/year. However, this is not
considered to be a realistic assumption. It does indicate that an
extremely conservative assumption still yields a doéé estimate well

within regulatory limits.

The hypothetical dose commitment also was estimated for an individual
who consumed 45 kg of venison. The measured radionuclide concentra-
tions (Table C-3.2) in the flesh of a deer taken about a kilometre
away from the WVDP in the fourth quarter of 1985 was used as the basis
for this estimate. The dose commitment was calculated to be 0.14 mrem
to the bone surface and 0.14 mrem for an effective dose equivalent
commitment. Table 4-5 summarizes the potential radiation doses to
individual adult members of the general public at the points of high-
est potential exposure from gaseous and liquid effluents from the WVDP
facility operations during 1985. Although no direct pathway to drink-
ing water from airborne or liquid effluents was found or evaluated for
committed dose, drinking well water data are presented in Appendix C
(Table C-1.9). Additionally, the results of the radionuclide
measurements in stream sediments (Table C~1.10), surface waters
(Tables C-~1.2 through C~1.6) and in shallow wells (C-1.7 and C~1.8)

are presented in Appendix C.

4,3,2 Collective Dose to the Population

The collective effective dose equivalent commitment to the population
within an 80 km radius of the WVDP from operations during 1985 was
estimated to be 0.02 person-rem from gaseous effluents and 0.09 per-
son-rem from liquid effluents. These estimates are based on the
releases summarized in Tables 4-3 and 4-4 and the use of the
AIRDOS~EPA and LADTAP II codes as described in Section 4.1.

These collective doses may be compared to an estimated annual 170,000
person-rem to the same population resulting from natural background
radiation. Based on the collective dose given above and a total

population of 1.7 million in the region, the average effective dose
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equivalent to an individual residing within 80 km of the WVDP was
about 0.000065 mrem during 1985--insignificant when compared to the
average dose to each individual of approximately 100 mrem per year

from natural sources.

Recent recommendations of the National Council on Radiation Protection
and Measurements (NCRP, 1985) and the proposed revisions to the Code
of Federal Regulations, Chapter 10, Part 20 (USNRC, 1985) define a
risk level which is below regulatory concern for purposes of
determining collective population doses. These agencies recommend
that doses of < 1 mrem/yr incurred by individual members of the public
be excluded for purposes of assessing the collective dose to a
population. Despite the conservatisms used in assessing the dose to
the maximum hypothetical individual from environmental releases of
radioactivity in 1985 from the WVDP, no individual member of the
public was predicted to receive a dose in excess of 1 mrem/yr above
background. Accordingly, within the framework of the NCRP and NRC
methodology, the collective-population dose in excess of natural
background within an 80 km radius of the WVDP would, in fact, be

reported as zero as a result of radionuclide releases in 1985,

4.3.4 Dose Assessment Model Prediction Versus/Actual Release Data

Dose assessment models used at WVDP for liquid and airborne effluents
have been used to compare model predictions with actual sample |
analysis. 1In the case of liquid effluents, LADTAP II predicts the
maximum individual dose from consumption of 21 kg of fish to be

0.16 mrem. This is in good agreement with the predicted dose of

0.32 mrem calculated from actual measured radionuclide concentrations
in fish flesh, given the statistical error associated with the sample
analyses,

The predicted maximum individual dose based on actual air sampling

data collected at a nearby residence (Table C-2.2.2) turns out to be

zero when the background air sample data from Great Valley (Table
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C-2.2.7) at 42 km from the site is subtracted. This agrees with the
0.0026 mrem predicted by AIRDOS-EPA from the measured quantity of
radioactivity actually discharged from the plant, in that this dose

can be considered as essentially zero.

A comparison was also made of the radioactive particulate
concentrations (uCi/ml) based upon air sampler data from a nearby
residence (Table C-2.2.2) with those calculated from the measured
release data (Table C~2.1) and the site specific annual average
relative concentrations (Tables 4-1 and -2). The concentrations
predicted using the stack discharge data are two orders of magnitude
below those measured at the perimeter air monitoring stations. This
finding reenforces the observation that the air sampler at the nearby
residence is essentially measuring background particulate
radicactivity with <1% of the collected activity being provided by
airborne releases from the WVDP.
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Release Point

TABLE

4-3

RADIOACTIVITY RELEASED TO THE ATMOSPHERE DURING 1985

Total Yolume
(m-)

Main Plant 8.9 E+08
Stack

Laundry Vent 1.4 E+07
LLWT Vent . 1.1 E+08

BLCOU65:SEA33

Total Curies Released

Gross Alpha

Gross Beta Specific Nuclides

2.3 E-05

8.6 E-08

1.6 E-O7

4-12

8.7 E~04 Sr-90 1.9 E~04
I-129 5.7 E~05
Cs—-134 1.8 E-06
Cs—-137 3.7 E~Q4

1.2 E-06 None Identified

1.7 E-06 None Identified
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SUMMARY OF HYPOTHETICAL ESTIMATED DOSE

TABLE 4-5

COMMITMENTS

TO AN ADULT INDIVIDUAL AT LOCATIONS OF MAXIMUM EXPOSURE DURING 1985

Committed Dose Equivalent (mrem)

Pathway Location Effective

Gaseous Effluents

All Pathways¥* Nearby residence 0.0026
(2.1 km WSW)

Milk Produced 4 km NE 0.08

Venison Deer taken within 0.14
1 km of WVDP

Liquid Effluents

Fish Collected in 0.32

Cattaraugus Creek
below WVDP

Critical Organ

0.02 Bone
Surface
0.9 Bone
Surface
0.14 Whole
Body
0.42 Bone
Surface

¥Estimates based on measured radiocactivity in airborne effluents (Table 4-3)
and dispersion and radiological dose calculations described in Section 4.1,
All other values based on measured concentrations in food and consumption
rates for maximally exposed individuals recommended in U.S. NRC Regulatory

Guide 1.109.

Note: Annual average whole body dose from natural background sources in the
U.S. is about 100 mrem.

BLCO465:SEA33

4-14
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STANDARDS AND QUALITY ASSURANCE

5.1 Environmental Standards and Regulations

The following environmental standards and laws are applicable to the
WVDP:

o}

DOE Orders including 5480.1, "Requirements for Radiation
Protection,”" August 1981 and 5484.1, "Environmental Protection,
Safety, and Health Protection Information Reporting
Requirements", February 1981.

Clean Air Act 42 USC 1857 et. seq., as amended.

Federal Water Pollution Control Act (Clean Water Act), 33 USC

1251, as amended.
Resource Conservation and Recovery Act, U2 USC 6905 as amended.

Comprehensive Environmental Response, Compensation and Liability
Act, 42 USC 960.

Toxic Substances Control Act, 15 USC 2601, as amended.

Environmental Conservation Law of New York State.

The standards and guides applicable to releases of radionuclides
from the WVDP are those of DOE Order 5480.1 Chapter XI, dated

August 13, 1981, entitled, "Requirements for Radiation

Protection." Radiation protection standards and selected radio-

activity concentration guides from Chapter XI are listed in

Appendix B. When there is a difference between soluble and

insoluble chemical forms, the most restrictive guide is listed.

BLCO465:SEA33
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These listed guides are virtually identical to those in the Code of
Federal Regulations (CFR), Title 10, Part 20. Ambient water quality
standards contained in the SPDES permit issued for the facility are
listed in Table C-5.2. Airborne discharges also are regulated by
the U.S. Environmental Protection Agency, National Emission
Standards for Hazardous Air Pollutants, 40 CFR 61, 1984,

‘5.2 Quality Assurance

Off-site laboratories performed the majority of the analyses
requiring radiochemical separation for the environmental samples
collected during 1985. The documented quality assurance plan used
by these laboratories includes periodic interlaboratory cross-
checks, prepared standard and blank analyses, routine instrument
calibration, and use of standardized procedures. Off-site
laboratories analyze blind duplicates of approximately 10% of the
samples analyzed on-site for the same parameters in addition to

unknown cross—check samples.

Sample collection, preparation, and most direct radiometric analyses
were performed at the WVDP Environmental Laboratory for all media
collected. Additionally, determination of Sr-90 in water is a
routine radiochemical measurement performéd in the Envirommental
Laboratory. For all continuous sampling equipment, measurement
devices, and counting instruments, periodic calibration was
maintained using standards traceable to the National Bureau of

Standards.

Formal cross—check programs between the- WVDP Environmental
Laboratory and the DOE Radiological and Environmental Science
Laboratory (RESL), Idaho Natidnal Engineering Laboratory (INEL) and
Environmental Measurements Laboratory (EML), New York City, included

the entire range of media monitored in 1985. A comparison of water
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analyses at WVDP and INEL is presented in Table D~1.1. Comparative
analyses of a variety of media at WVDP and EML are summarized in
Tables D-1.2 and D-1.3. The U.S. Environmental Protection Agency
(EPA) cross-check programs for nonradiological water quality
parameters also provided audit samples in 1985. In addition, the
routine program of splitting samples between WVDP and the New York
Department of Health, and a special sample split with the U.S. NRC
provided additional quality assurance data.

As a result of the RESL cross-checks, one gamma standard was found
to have been degraded and was replaced. A review of data which
might have been impacted was performed, but no results were found to
be affected substantially since the problem was limited to
radionuclides not normally present in project effluents.
Recalibration with a fresh standard has resulted in satisfactory
performance. Two series of cross—checks in 1985 between WVDP and
EML included soil, tissue, vegetation, air filters, and water.
Results were satisfactory for all media routinely analyzed by

WVDP.. The several unsatisfactory results were for samples .which
required radiochemical separations or counting geometries not
routinely used at WVDP in 1985. Procedures for analyzing these
media are being carefully evaluated since they will be required on a

routine basis in the immediate future.

The samples split with the U.S. NRC yielded several analyses which
did not agree. The maximum discrepancy was a factor of 2.75, but
the majority of the results were statistically equivalent. The
analyses which wefe not in close agreement are being followed-up in
accordance with the WVDP environmental monitoring précedures in

order to resolve the discrepancies.
Given the slight differences in sample composition and collection

schedule, the results for environmental media split with the NYSDOH
through the first half of 1985 agreed quite well.

BLCO465:SEA33 5-3



Review of 1984 TLD data identified the need for verification of the
measurements using accurate exposure rate instruments. Individual
exposure rate measurements at each of the TLD locations showed quite
good agreement with the integrated measurements during the third
quarter of 1985. Results of an intercomparison between TLD
measurements by NRC and WVDP which was begun in the fourth quarter
of 1985 are summarized in Table D-1.4. Despite the fact that the
periods of measurement are offset by one full month, these data are
in good agreement at all locations where the dose rate is assumed to
have been constant for the entire period. Additionally, WVDP is
participating in the 1985-86 envirommental dosimetry intercomparison
program sponscored by EML. Based on the various audit and cross-
check results, the WVDP Envirommental Monitoring Program is
functioning well, and the areas needing improvement have been

identified and are receiving appropriate attention.

5.3 Statistical Reporting Of Data

Except where noted, individual analytical results are reported with
plus or minus (+) two standard deviations (2 ¢) giving a value with
an uncertainty band at the 95% confidence level. The arithmetic
averages were calculated using actual results, including zero and
negative values., In the final results, if the uncertainty (&) was
equal to or greater than the value, the measurement was considered
to be below the Minimum Detectable Concentration (MDC) for that
measurement (see Section 5.4). Less than (K) values indicate the
value below which activity could not be measured at the 95%
confidence level. These MDC values will vary among samples,
especially in biological media where sample size cannot be easily

standardized.

BLCO465:SEA33 5-4



Tre total statistical uncertainty for radiological measurements,
including systematic (processing and physical measurement)
uncertainty plus the random radiocactivity counting uncertainty, is
reported as one value for the 1985 data. In most cases, systematic
uncertainties (e.g., due to laboratory glassware or analytical
balance variation) are a small percentage of the larger counting
uncertainties at typical environmental levels of radioactivity. The
notation normally used in reporting of raw laboratory data to convey
the total uncertainty is in the form: (V.00 + R.0; T.0) E-00 where
"V.00" is the analytical value to three significant figures, "+ R.O®
is the random uncertainty to two significant figures, "T.0" is the
total of random plus systematic uncertainties, and "E-00" is the
exponent of 10 used to signify the magnitude of the parenthetical

expression.

5.4 Analytical Detection Limits

For unique or individual samples analyzed on an infrequent basis,!
generic minimum detection limits for the entire analytical
measurement protocol have not been developed, although a Lower Limit
of Detection (LLD) based solely on the counting uncertainty is
calculated for each sample. For routine measurements using
standardized sample sizes, equipment, and preparation techniques, an
average Minimum Detectable Concentration (MDC) has been calculated

for WVDP environmental samples. These are listed in Table 5-1.

Specific sample media were analyzed for radionuclides from multiple
split samples, using routine procedures, normal techniques and
labware, and standard counting parameters. The counting statisties
determined the estimated LLD above which there was 95% probability
that radioactivity was present. This LLD is derived from the
detection efficiency of the measuring instrument for the type of

activity being measured, the level of normal background signal with
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no sample present (determined by counting a "background" of the same
material as the sample) and the length of time the background and
sample were counted. For radiocactive decay, these factors can be
used to accurately predict what value is the lowest which can be
measured at a given confidence level. A separate calculation for
systematic uncertainty, including the variation between duplicate
samples, labware differences, and physical measurements was made and
added to the statistical counting LLD to obtain the minimum
analytical detection limit or MDC for the entire process.

Volumetric measurement of sample flow rates, calibration standard
uncertainties, and pipetting device accuracy were some of the
factors included in this calculation. The overall result is the
average Minimum Detectable Concentration (MDC) (at the 95%
confidence level) for that type of sample treated in a uniform
manner. For most samples, there 1s little or no significant
difference between the LLD and the MDC,

BLCO465:SEA33 5-6



Measurement

gross alpha
gross beta
Cs-137

H-3

Sr-90

gross alpha
gross beta
Cs-137

gross alpha
gross beta
Cs~137

MINIMUM DETECTABLE CONCENTRATIONS FOR ROUTINE SAMPLES

Medium

water
water
water
water

water

air
air

air

soll
soil

s0il

BLCOU465:SEA33

TABLE 5-1

Sample Size

5-7

1 litre
1 litre
250 ml
5 ml

1 litre

400 m3
400 m3
400 m3

150 mg
150 mg
350 g

8.1
7.7
2.1
1.0
1.6

5.5
5.3
6.3

E-10
E-10
E-08
E-07
E-09

E-15
E~-15

4 E-14

E-06
E-06
E-08

uCi/ml
uCi/ml
uCi/ml
uCi/ml
uCi/ml

uCi/ml
uCi/ml
uCi/ml

uCi/g
uCi/g
uCi’/g
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APPENDIX A-1

1985 EFFLUENT, ON-SITE AND OFF-SITE RADIOLOGICAL MONITORING PROGRAM
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APPENDIX A-2

EFFLUENT, ON~SITE AND OFF-SITE RADIOLOGICAL MONITORING PROGRAM

FOR IMPLEMENTATION DURING 1986
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STANDARDS AND CONCENTRATION GUIDES
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TABLE B-1
STANDARDS AND CONCENTRATION GUIDES
(DOE Order 5480.1, Chapter XI)

Radiation Protection Standards

Annual Effective Dose Equivalent (mrem/year)

Continuous Exposure of Any Member of the Public 100
Occasional Annual (less than 5 years duration) Exposure 500

Concentration Guides for Effluent Releases to Uncontrolled Areas (uCi/ml)

Radionuclide In Air i In Water
H-3 2 E-07 3 E-03
C-14 1 E-07 8 E-04
Fe-55 3 E~08 8 E-04
Co~60 3 E-10 5 E-05
Ni-63 2 E~09 3 E-05
Sr-90 3 E-11 3 E-07
Zr-93 4 E-09 8 E-04
Nb~93m 4 E-09 4 g-04
Te~99 2 E-09 2 E~-04
Ru~106 2 E~-10 1 E-05
Rh~-106 1 E~10 3 E~-06
Sb~125 9 E-10 1 E-04
Te-125m 4§ E~09 1 E~04
I-129 2 E-11 6 E-08
Cs—-134 4 E-10 9 E-06
Cs~-135 3 E-09 1 E-Ou
Cs~137 5 E=~10 2 E-05
Pm—-147 2 E~09 2 E-04
Sm~151 2 E~09 § E-0U
Eu-152 4 E~-10 8 E-05
Eu-154 . 1 E~10 2 E-05
Eu~155 3 E-09 2 E-04
U-233 4 g-12 4L g~-06
U-234 h E-12 4 E-06
U=-235 4 E-12 4 E~06
U~236 4 g~-12 5 E-06
~ U-238 5 E~12 6 E-07
Np-239 2 E-08 1 E-04
Pu-238 7 E~14 5 E-06
Pu~239 6 E-14 5 E-06
Pu-240 6 E-14 5 E-06
Pu-241 3 E-12 2 E-04
Am~241 2 E~13 4 g~06
Am-2143 2 E-13 4 E-06
Cm—-243 2 E~13 5 E~06
Cm~244 3 E-13 7T E-06
Gross alpha 2 E~14 3 E-08
Gross beta? 2 E-12 3 E-08
Th-natural 1 E~-12 , 1 E-06

T Based on the most restrictive beta emitter (Ra-228)

BLCO465:SEA33 B=2



APPENDIX C-1

SUMMARY OF WATER AND SEDIMENT MONITORING DATA
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APPENDIX C-2

SUMMARY OF AIR MONITORING DATA
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TABLE C - 2.2.1
RADIOACTIVITY CONCENTRATIONS IN AIRBORNE PARTICULATE

AROUND WVDP ENVIRONS - 1985

AIR SAMPLER AT FOX VALLEY (AFFXVRD)

uCi/ml

SR-90 CS5-137

BETA

ALPHA

P

1.77 + 0.4 E~-14
1.88 + 0.4 E-1h
2.05 + 0.4 E-14

8.12 + 6.7 E-16
1.25 £+ 0.9 E-15
1.01 + 0.7 E-15

JAN
FEB
MAR

E-16

<9.8

2.28 + 7.0 E-17

1ST QTR

1.75 ¢+ 0.4 E-14

1.24 + 0.8 E-15

APR
MAY
JUN

9.73 + 4.3 E-16

5.8“ b 13] E‘16

2ND QTR

1.37 £+ 0.4 E-14

4.49 + 5.5 E-16

JUL

AUG
SEP

E-16

< 9.6

1.38 + 0.7 E-16

3RD QTR

1.37 + 0.4 E-14
1.20 + 0.3 E-14
2.36 + 0.5 E-14

9.30 + 8.4 E-16
5.22 + 6.7 E-16

ocT
NOV
DEC

1.50 + 1.3 E-15

E-15

< 1.3

3-87 + 0a7 E”‘6

4TH QTR

€2-3

LUVO167
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TABLE C - 2.4

TOTAL PRECIPITATION AT WVDP ~ 1985

1985 #RAINPALL CUMULATIVE TOTAL
==== == = =m== ====
*JAN 0.98 INCEES 0.98 INCHES
*FEB 0.50 INCHES 1.48 INCHES
*MAR 1.79 INCHES 3.27 INCHES

APR 1.12 INCHES 4,39 INCEES

MAY 2.01 INCHES 6.40 INCHES

JUN 3.73 inches 10.13 inches

JUL 3.61 inches 13.74 inches

AUG 2.98 inches 16.72 inches

SEP 2.54 inches 19.26 inches

oCT 5.21 inches 24.47 inches

NOV 7.72 inches 32.21 inches

DEC 2.81 inches 35.02 inches

$# Includes snow as equivalent rainfall
* Incomplete record

€2-11
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APPENDIX C-3

SUMMARY OF BIOLOGICAL SAMPLE DATA
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FIGURE C-3.2
TRENDS OF Sr-90 CONCENTRATIONS IN FISH FROM

1982-1985

(BFFCATC)
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APPENDIX C-4

SUMMARY OF DIRECT RADIATION MONITORING
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FIGURE C-4.1
AVERAGE QUARTERLY GAMMA EXPOSURE RATES

1985
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APPENDIX C-5

SUMMARY OF NONRADIOLOGICAL MONITORING
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APPENDIX C-5 - SUMMARY OF NONRADIOLOGICAL MONITGRING

Nonradioclogical emissions and plant effluents are controlled and permitted
under New York State and U.S. EPA regulations. Alrborne emissions arise from
seven sources, all of which are permitted by New York State Department of
Environmental Conservation. These release points include two natural gas-
fired boilers, two nitric acid tank vents, an office paper weste incinerator,
a glass-melter off-~gas system and a cement storage silo vent, The melter off-
gas system and cement silo vent are currently being tested and operated under
permits to construct. These permits are identified and described in Table C-
5.1. Although there are periodic New York State inspections of the air
emission points, routine sampling and analysis of nonradiological emissions
from these points are not required. Discharges from these points are well

below the levels requiking monitoring under the state permit system.

Liquid discharges are regulated under the State Pollution Discharge
Elimination System (SPDES). The permit held by the WVDP pursuant to this
program was renewed with revisions during 1985. The outfalls and monitoring
requirements for the permit prior to renewal are presented in Table C-5.2.
The new permit monitoring requirements are identified in Table C-5.3. The

locations of the monitoring points are shown in Figure C-5.1.

The results of the SPDES nonradiological monitoring under both the old and new
permits are presented in Figures C~5.2 through C-5.15. These data indicate
Project effluents were generally within the permit limits during 1985.
However, the WVDP reported a total of 21 noncompliance episodes. These
noncompliances are summarized in Table C—-5.4 and are described in the

following paragraphs.
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The majority of noncompliances were related to naturally high concentrations
of regulated parameters. There were 14 occasions during nine separate months
when the iron concentration exceeded permit levels. Twelve of these instances
were at outfall 006, Erdman Brook, and are attributed to iron concentrations
in the brook at or near the permit limit before discharge of Project
effluents., This has also been determined to be the source of elevated zinc
and lead in process water originating from this watershed and being discharged
through outfall 001.

Three noncompliance episodes are related to start-up of new systems or
implementing changes in the monitoring program to reflect new permit
conditions. A new sewage treatment plant was started up in May 1985 and the
initial settleable solids were high, but decreased as the plant approached
operating equilibrium. In September, the new permit came into effect but
background iron samples were not collected. This precluded calculation of the
incoming mass of iron, which in turn i3 necessary to calculate the net
discharge concentration. In November, the net discharge from iron was again
in excess of permit limits, but was attributed to rapid discharge of outfall
001. The volume of effluent discharged from outfall 001 created a mass
loading of iron to Erdman Brook in excess of that which could be accommodated
within the permit limits, including the correction for background iron

concentrations.

In October, the waste stream mixing and flow equalization basin became
operational. The first discharge from this outfall was not completely mixed
and had a pH value above the permit limits. Subsequent samples indicate a

well mixed effluent within the permit limits.

An isolated excursion occurred in September for suspended solids in the sewage
plant effluent. This was caused by a pump failure and was corrected within 214
hours.

The reémaining two excursions occurred at outfall 001 during August and are
directly related to each other. The liquid accumulated in Lagoon 3 for
discharge through SPDES outfall 001 supported a dense algal population during

BLCO465:SEA33 C5-3



this period. Il is suspected that the algae photosynthetically induced an
elevated pH by assimilating total inorganic carbon. This high pH value was
used to calculate the unionized ammonia value, resulting in a value above the

limit for this parameter.

These noncompliance episodes are summarized in Table C-5.4. The environmental
impacts associated with these noncompliance episodes are negligible because of
their generally small magnitude and short duration, the innocuous nature of
the noncomplying parameters, and natural dilution by a factor of approximately
1000 between the point where Erdman Brook leaves the controlled area of the

site (formerly outfall 006) and Cattaraugus Creek (the nearest point of public
access).
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Table C-5.1

West Valley Demonstration Project

015F-1

BLCO465:SEA33

Permit # Issued by

042200~-0114~ NYSDEC
00002 WC

042200~0114~ NYSDEC
00003 WC

042200~0114~ NYSDEC
00004 WR

042200~0114~ NYSDEC
00010 WI

042200-01 14~ NYSDEC
014D1 WI

NY-0000973 NYSDEC
0422000114 NYSDEC
CSs01

0L42200-0114 NYSDEC

Environmental Permits

Expiration Date

6/89

6/89

6/89

6/89

6/89

7/83

4/86

6/86

C5-5

Type of Permit

Certificate to operate air
contamination source -
boiler

Certificate to operate air
contamination source -
boiler

Certificate to operate air
contamination source -
incinerator
Certificate to operate air
contamination source -

Low Level Waste Treatment
Facility Nitric Acid
Storage Tank

Certificate to operate air
contamination source -
Nitric Acid Bulk Storage
Tank

State Pollution Discharge
Elimination System (SPDES
permit)

Permit to Construct Cement
Storage Silo Ventilation
System.

Permit to Construct
Vitrification Off-Gas
System



Table C~5.2

West Valley Demonstration Project

SPDES Sampling Program
Prior to September 1, 1985

Qutfall # Parameter Limit Sampling Frequency

001 Barium 1.0 mg/1 Monthly during discharge
Chromium 0.05 mg/1 Monthly during discharge
Copper 0.2 mg/l Monthly during discharge
Lead 0.03 mg/1 Monthly during discharge
Manganese 1.0 mg/l Monthly during discharge
Nickel 0.3 mg/1 Monthly during discharge
Zine 0.3 mg/l Monthly during discharge
Unionized Ammonia 0.15 mg/1 Monthly during discharge
Total Suspended Solids No limit Monthly during discharge
Temperature 90° F Monthly during discharge
pH 6.0 - 9.0 Monthly during discharge

002 Total Suspended Solids 100 mg/1 Monthly

003 Flow volume No limit Per discharge

004 pH 6.0 - 9.0 Weekly
BOD-5 45.0 mg/l Quarterly
Total Suspended Solids- 45.0 mg/l Quarterly
Settleable Solids 0.3 ml/1 Weekly

005 pH 6.0 - 9.0 Monthly
Total Suspended Solids 100.0 mg/1 Monthly

006 Iron 1.0 mg/1 Twice per month
Ammonia 2.0 mg/1 Twice per month
Unionized Ammonia .15 mg/1 Twice per month
pH 6.0 - 9.0 Twice per month
Temperature 32¢ C Twice per month
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TABLE C-5.3

West Valley Demonstration Project

SPDES Sampling Program

Effective September 1, 1985
Qutfall # Parameter Limit Sample Frequency
001 (Process Flow 2 per discharge event
and Storm Aluminum 14.0 mg/1 2 per discharge event
waste waters) Ammonia * 2 per discharge event
Arsenic 0.01 mg/1 2 per discharge event
BOD-5 *% 2 per discharge event
Iron *% 2 per discharge event
Zinc 0.31 mg/l 2 per discharge event
Suspended Solids 45,0 mg/1 2 per discharge event
Cyanide 0.1 mg/1 2 per discharge event
Settleable Solids 0.30 m1/1 2 per discharge event
pH 6.0 - 9.0 2 per discharge event
Cadmium 0.013 mg/1 annual
Chromium 0.050 mg/1 annual
Copper 0.050 mg/1 annual
Lead 0.080 mg/1 annual
Nickel 0.080 mg/1 annual
Selenium 0.040 mg/1 annual
oout Flow 3 per month
{Sanitary Ammonia * 3 per month
waste water) BOD~5 *% 3 per month
Iron *% 3 per month
Suspended Solids 45,0 mg/l 2 per month
Settleable Solids 0.3 ml/1 Weekly
pH 6.0 -~ 9.0 Weekly
005t Same as 004
(Utility Chloroform 0.020 mg/1 annual
waste water)
ooTt Same as 005, including anhual chloroform
(Sanitary
and Utility
waste water)
008 Flow 3 per month
(French Drain BOD-5 ** 3 per month
waste water) Iron *% 3 per month
pH 6.0 - 9.0 3 per month
Silver 0.008 mg/1 annual
Zine 0.100 mg/1 annual

t+ Outfalls 00U and 005 are to be combined into outfall 007 per the requirements of
NYSDEC Consent Order.

* Reported as flow weighted average of Outfalls 001, 004 and 005 or 001 and 007.
** Reported as flow weighted average of Outfalls 001, 004, 005 and 008 or 001, 007

and 008. 1Iron data are net limits reported after background concentrations are
subtracted.
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KEY

® WNSP 001-LAGOON 3 DISCHARGE

to Bultermiik
Creek

+

WNSP  002-LOW LEVEL WASTE
TREATMENT DISCHARGE
TO LAGOONS

*

WNSP  003-NEW YORK STATE
COMMERCIAL LOW LEVEL
WASTE DISPOSAL LAGOON

WNSP  004-SANITARY DISCHARGE

WNSP  00S-UTILITY DISCHARGE

WN3P  006-ERDMAN BROOK ~ TOTAL
OFFSITE DISCHARGE

x + &

WNSP  007~SPDES 007 MIXING
BASIN, CONSTRUCTED
IN 1985

. ¥ WNSP 008-DRAINS SUBSURFACE
N WATER FROM LLWT AREA

. (French Drain)
\\ =} = QUTFALL ON OLD PERMIT

ME = OUTFALL ONNEW PERMIT
% | @ = OUTFALL ONBOTH PERMITS

APPROX. SCALE - METERS
2 L %o
100 200

FIGURE C-5.1
Locations of SPDES Monitoring Points Og-site
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APPENDIX D

SUMMARY OF QUALITY ASSURANCE ANALYSES
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TABLE D-1.2

COMPARISON OF RADIOLOGICAL CONCENTRATIONS IN QUALITY
ASSURANCE SAMPLES BETWEEN WVNS LAB (WV) AND

ENVIRONMENTAL MEASUREMENTS LABORATORY (EML) MAY, 1985

Date Tyae Lab Isotops Sar Ranortad IML Yaluas Ratio
Yalue % Erraor RD/ZHL  »/=
33 €3 ALR "y 3z 7 i Je852E+04 i J.5T7T28+04 .97 do.34
35 G5 AlR Wy 8€& 7 2 0.6392+93 2 T.5T25+G4 B.18 J.38¢C
8% @3 AIR wY MN @ 1 Cowdac+3 1 Qe v35%E+G3 1.01 Q.04
85 05 aIR Wy N 54 2 Qead372+43 1 J.450E+03 ledd G.74
33 03 AIR AY Co 40 1 Go6912+23 2 C.35G0E+C3 Ja93 J.04
35 05 aIR wYy C3 50 2 0.5322+43 Q 0.3008+G3 1.5 J,.¢%
3% @5 AIR Wy SR 3¢ i <3'+3338+0¢0 Jo.5328+Q1
35 @3 aIRr WY SR 39 2 <0.2GJE+4G0 0.332z2+01
35 053 Al Wy $3 123 1 Gaa752+03 2 Je332E+03 J.70 Q.36
35 65 AIR A $a 125 2 D.1362+03 4 043342+G3 Q.30 0.4¢
35 G5 AIR Wy €S 137 1 C.5202+03 Q 0.35272+03 d.9% G.0Q3
35 03 AIR Wy €s 137 2 C.46058+03 0 0.327E8+0C3 1.18 $.43
35 ¢S AIR Wy PU 235° 1 Q.4938+491 & 2.4318+01 1.00 G.93
35 03 AIR WY PU 239 2 0.43%E+G1 -] Jo431Z2+01 1.91 G.ce
3s 05 alR Wy AM 241 i J.5«13+41 s 0.5G0E+G1 1.28 Q.f¢
35 @3 AIR WY AM 241 2 C.4382+01 & g.5002+01 .92 0.93
3s 03 S¢Iu Wy X 40 1 J.134€+02 3 Jea2038+02 3.91 <C.2%
S 65 5CIL WY SR 20 1 C.8322=-91 37 0.2302-01 3.983 .48
35 63 SQIL Wy Cs 137 1 8.723E+00 5 J.T7635+07) J.%3 d.a7%
3% 03 SQiL WV Ra 224 i 0.5232+00 12 J.48405+07 .82 d.11
85 @5 SGIL Wy PU 232 1 0.L538=32 230 Jou0CE=02 J.39 d.s2
35 G5 SGIL "y PU 233 i C.2108=G1 13 J3.3302=-91 Je89 Coliw
35 G3 SCIL WV A4 241 1 Jes305=-32 23 Q.26532-G2 2.0 <C.67
35 G653 TI3SUE Wy S 4Q i Qo428%+31 7 J.3555-0Q1 1.19 2.1l
83 Q35 TISSUE Wy Q0 4G 1 0.2412%+Q0 14 J.352+00 .87 .11
38 G35 TISSUE Wy SR 99 X Je14%8E+02 & QL.1TLIE-Q2 Q.97 G.u8
85 05§ TL3SUE WY €S 127 1 0.3312+3¢ 2 Q.81%z+00 1.08 dG.¢0¢
85 05 TISSUE Wy RA 225 1 C.414E+2Q 12 0e47T0E+30 J.89 0.1l4
85 G5 TISSUE WV Py 239 1 Q.T18E=-022 11 0.8108-32 0.83 J.l2
3% 03 TISSUE Wy AM 241 1 0.5968-02 18 0.50G8=02 1.1% §.29
83 05 VESETN WV K 4] 1 G.433€+01 1 D.431E+C2 7.11 Q.01
83 05 VEGETN WV Cg 80 1 0.101%+71 & J.10%E+Q1 0,93 ¢.09
35 05 VESETN WY SR 9¢ 1 §.833%+91 [ 0.109€E+02 J.78 G.,0¢
35 05 VEGETN WV cs 137 1 0.5375+91 g Qe52%E+01L 1.02 ¢C.11
35 03 VEGETN WV PU 239 1 0.5382=91 & 0.44Q08-01 1.3 6,15
35 @5 WATER Wy H 3 1 GalT12+02 é 0.1858+02 Jo?22 0,935
£ Q035 WATER WV 4N 54 1 Ce3672+01 3 J.3422+01 1.97 G.07
85 @3 WATER Wy C3 50 1 G.5388+91 3 0.491E+01 1.10 0.¢58
85 05 WATER Wy SR 50 1 0.9828+03¢ 2 0.102€+01 0.56 0.02¢
35 05 WATER Wy €s 137 1 0.332E+91 2 0.538E+01 1.10 0.0s
35 05 WATER Wy €S 144 1 0.450E+32 1 0.406E+02 1.11 Q.43
35 05 WATER Wy PUY 239 1 J.4398-01 4 0.428E~-Q1 1.93 Q.08
35 05§ WATER Wy AM 241 1 0.851E-01 3 0.4640E-Q1 1.33 0.1¢
35 05 WATEZR Wy U 233 1 0.23%8=Q1 5 0.229E-01 1.07 G.12
85 G5 WATER = Wy U uG 1 0.6168-91 6 0.640E-01 0.36 Q.10
35 05 CION w. WV C0 uG 1 0.233%+01 ¢ 0.2242+01 1.04 0.04
35 05 DION ® WV MN UG 1 0.1938+91 0 0.193E+01 1.00 09,01
85 05 OION % Wy P8 UG 1 0.1548+01 0 0.153E+01 1.04 0,03
as @s DION W WV IN UG 1 0.300E+01 ¢ 0.315E+01 J.95 Q.02
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TABLE D-1.3

COMPARISON OF RADIOLOGICAL CONCENTRATIONS IN
QUALITY ASSURANCE SAMPLES BETWEEN WVNS LAB (WV) AND

D-4

ENVIRONMENTAL MEASUREMENTS LABORATORY (EML) NOVEMBER, 1985

Jdats Typa Lan Isotope Sar Reportad EML Yalue Ratio
- Yalua 2 Error Rpride  +/-
s 11 AIR WY Bz 7 i 0.5348+00 2 Je442E+04 143 Qou?
s 11 AlR WY 3¢ 7 a2 . C.6152+04 i D.44628+04 1.39 GQ.Gé
35 13 &81IR Wy MN 54 1 0.56322+Q3 z 3.4338+03 losz 007
35 11 AIR WY MmN 54 2 Q.Q555*03 .". 01{08054’03 1036 00'3&
33 11 AIR wY Cl 50 1 0.655E+0Q3 c 3.4542+03 le44 Q.J8
35 12 AIR WY 3 44 2 .0.8052+03 1 D.4542+03 1.33 Q.92
3% 1 AIR Wy SR 3¢ 1 0.2278+01 %1 0.460£+01 0.4% .2l
1 AZR LA SR 9¢ 2 3.4093+G1 16 QevbdE+QL 0.39 G.l¢
45 11 AIR WV $3 125 1 0.5222+493 3 Q.542E+03 3.33 0.0s
85 11 AIR v Sd 125 2 Ge64T7Z+03 3 Qe542E+C3 1.15 Q.¢s
43 11 AIR “v Cs 137 1 0.6952+33 2 - 3.4T58+03 1e48 G068
43 11 AIR LAS €5 137 2 0.6258+0Q3 1 J.4T75E2+0Q3 132 Q.8
85 11 AIR Wy Py 239 1 U.4332+01 38 Jea9lE+0L 0.38 G.o¢
35 11 AIR Wy PU 23% 2 J.5145+Q1 8 . Qee912+GL 1.05 0.1¢
85 11 AIR LA AM 241 1 C5572+01 is 0.5325+01 1.23 $.1%
35 11 AIR nyY AM 241 2 2.523E8+01 18 C.532E+01 0.38 Q.19
35 11 SCIL Wy X 4C 1 0.2158+02 19 Ja194E+02 1.13 G.1i3
35 11 SCIL Wy SR 30 1 0.2038+00 - 17 0.23GE+00 038 C.l¢
35 11 SCIL Wy €5 137 1 C.1933+00 63 0.27GE+02 .71 (.43
85 11 sCIu AV RA 226 1 Q.TZ3E+0¢0 25 0-7TGE+QQ 0.94 Q.28
45 11l ScIu Ay Py 239 1 0.27T8E+00 9 dea4CEXCO 1.53 Q.17
85 11 SarL ny AM 241 1 $.2672+00 8 0.220£+00 1.12 d.1s
35 11 TISSUZ wy £ 40 1 0.199E+31 47 0.175E+CL 1.13 9,357
25 i1 TISSUE Wy SR 9¢ i 0.243E+01 10 0.2612+01 Ce33 0.10
35 11 TISSUE Wy Cs 137 1 0.473E+00 22 0.4408+00 1.37 G.24
85 11 TISSUE Wy RA 225 1 " 0.46092E+0Q 25 0.,71CE+QQ Joe86 Q.24
85 11 TISSUZ AV PU 239 1 0.2392+00 3 J.4108+00 8.38 Q.0¢
35 11 TISSUE Wy AM 251 1 0.4052+00 8 0.370€+G2 1.09 d.0%
85 11 YEGETN WV £ 49 1 0.226E+02 8 0.200E+02 i1.13 Q.13
85 11 VEGETN Wy SR 39 1 Q.3022+00 1s - 0.38GE+Q0 079 Q.17
35 2 VEGETN WY €s 137 1 C.3558+2¢ 24 0.6400E8+00 0.39 (.22
35 13 YEGETN WV RA 225 i Ue2515+00 57 0.,320E+GQ Jeo82 Q.47
.45 11 YEGETN WY Pu 239 bA 0.3102+00 i1 0.3708+00 0.84 Q.12
a5 i1 YEGETN WV AM 241 1 0.3832+00 9 0.320E+Q0 1.20 0.12
35 11l WATER WY H 3 1 0.1642+02 6 0.193&+02 e84 Q.07
45 11 WATER Wy MN 54 e 0.4342+01 2 Ceov433+01 Q.98 .44
&5 11 HATER Wy FE 59 1 0.366%+00 53 Q.253E+QQ 3.7 Q.49
az 11 #ATER Wy 15+ I Y5 1 G.4T78E+01 2 0.4822+01 J.99 (.07
35 11 WATER Wy SR 3¢ i 0.502:+0Q0 3 0.040E+30Q lela 0.0
3% 11 WATER Wy €s 137 1 0.463E+01 2 Casb2E+C1 d.37 4.4s8
35 11 WATER WV g 14} 1 Ce4512+01 4 N.4a3E+01 1.01 0,97
85 11 WATZR AV PU 239 1 0.470E~01 7 0.400€E-01 1.17 Q.49¢
85 11 WATER WYy AM 231 1 0.404E-31 7 0.54108-01 d.99 0¢.10
85 11 WATER L} U 236 1 0.2278-01 7 0.230E-01 0e35 C.15
35 11 WATSR nY u 233 1 G.2285-91 7 0.220E~-01 1.04 0.0%
a5 11 WATER Wy U uG 1 0.485E=-01 19 0.653E-01 1.05 .23
85 11 OION W WY CO0 us 1 3.60Q0€-31 ¢ 0.770E~-01 J.78 0,01
85 11 DICN W WY MN UG 1 0.100E+0Q¢ 0 0. 110E+0Q3 0.31 G.11
85 11 DION W wv P8 UG 1 0.140E+00 0 J.267E+QQ 0.52 0.44¢
3s 1 OION W WV IN US 1 0.130E+39 0 J.135E+00 1.03 0,41
35 11 LAKE W WV €0 us 1 0.150&8+0¢0 0 0.151E+00 3.99 ¢6.01
8% 11 LAKE W WY MN UG 1 3.4502+00 1] 0.5218+09 9.36 (.ué
85 11 LAKE W WV #8 UG b 0.2002+0¢ ¢ 0e543E4Q0 J.90 4.C2
85 i1 LAKE W WY AN UG 1 . 0.270E+20 ¢ B.315E+00 0.8 Q.0¢



TABLE D ~ 1.4

COMPARISON OF WVNS TO USNRC CO-LOCATED
ENVIRONMENTAL TLD DOSIMETERS - 4th QUARTER 1985

Period: 9/26/85 to 1/22/86 Period: 9/20/85 to 12/20/85

US NRC Dose Rate WVNS Dose' Rate Ratio
TLD No. (uR/hr) TLD I.D.* (uR/hr) NRC/WVNS
2 7.6 DFTLD22 7.3 1.04
3 9.5 DFTLDO% 9.2 1,03
) 7.2 DFTLDOT 9.3 0.77
5 9.0 DFTLDO9 8.2 1.10
T 7.8 DFTLD14 9.5 0.82
8 8.0 DFTLD15 8.9 0.90
9 23.3 DFTLD25 15.1 1.5U%%
11 981. DFTLD24 750. 1.31%%

* See Figure A-4 and A-6
*#* A dose rate increase beginning in November near the DFTLD24 location caused

the average USNRC TLD dose rate to be higher than the WUNS measurement
which concluded a month earlier.

BLCO465:SEA33 D-5



APPENDIX E

HYDROGEOLOGY OF THE WVDP SITE
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The WVDP site lies within the Glaciated Alleghany Plateau section of the
Appalachian Plateau Physiographic Province. The section is a maturely
dissected plateau with surficial bedrock units of Devonian shales and
sandstones. Bedding dips gently (4 to 7.5 metres per km) and uniformly to the
south. The plateau has been subjected to the erosional and depositional
actions of repeated glaciations, resulting in accumulation of till, outwash,

and lacustrine deposits over the area.

The site is underlain by a thick sequence of s3ilty clay tills and more
granular deposits overlying a bedrock valley that has been carved through
Devonian shales by Cattaraugus Creek and its tributaries. Figure 3-5 shows a
generalized east-west cross section through the site., The uppermost till unit
is the Lavery, a very compact gray silty clay. The Lavery is approximately 6
m thick at the western boundary of the WVDP and thickens to the east. At the
western edge of the developed portion of the WVDP, the Lavery is approximately
30 m thick. 1In situ measurements of the hydraulic conductivity in the Lavery
have generally ranged between 10"9 and 10"7 cm/sec.

The upper 3 m (approximately) of the Lavery have been chemically weathered by
leaching and oxidation and mechanically weathered by bioturbation. The
hydraulic conductivity of the weathered till is much higher than that of the
underlying unweathered parent material, probably as a result of increased

fracture flow.

The northern portion of the WVDP site is blanketed by a layer of alluvial
gravels up to 6 m thick. These gravels extend from the plant area northward;
they are not encountered in the disposal areas in the southern part of the
WVDP site.

Below the Lavery till is a more grandlar unit. Referred to locally as the
Lacustrine Unit, it comprises silts, sands and, in some areas: gravels which
overlie a varved clay. The Lacustrine is believed to be more permeable than

the Lavery, but Iittle permeability testing has been performed in this unit.

BLCOU65:SEA33 E-2



Prior modelers of site hydrogeology have generally assumed hydraulic
conductivities on the order of 1072 to 10™* cm/sec~- conservative in

consideration of the gradation of the Lacustrine Unit materials.

Free field groundwater flow through the described geosystem occurs in two
aquifers and to a considerably lesser extent in the aquaclude between them.
The upper aquifer is a transient water table aquifer in the weathered till
and, where it is encountered, the alluvial gravels. To a lesser extent, the
highly fractured upper metre of the unweathered till is also part of this
aquifer. This unit is generally unsaturated, but immediately after periods of
intensive runoff, such as a spring thaw, significant quantities of groundwater
are believed to flow through this unit. The primary flow occurs through the
extensive system of fractures which dissects this unit.

The lower aquifer is an unconfined aquifer in the Lacustrine Unit. The
piezometers embedded in this unit all exhibit phreatic heads below the top of
this'unit. The total recharge mechanism for the unit is not well defined
because of a paucity of data, but it is reasonable to conclude from available
data that the unit is recharged from the fractured bedrock and downward
seepage through the overlying Lavery till. The bedrock recharge zone to the
west is recharged at ocutcrops in the uplands to the west of the site. Flow
through this unit appears to be to the east toward Buttermilk Creek.

The aquaclude that separates these two aquifers is the Lavery. 1Its mass
permeability is extremely low but it does permit seepage. When the weathered
£ill is acting as a transient aquifer, a vertical gradienf of unity exists in

the till and causes water to move downward, but at a very low rate.

The USGS and NYSGS have performed extensive hydrogeologic investigations in
and around the area once used by NFS for solid waste disposals and now
contemplated as a potential site for disposal of Prbject wastes, All of these
studies assumed that the groundwater pathway from the disposal trenches was

one~dimensional downward seepage through the unweathered till. This was based
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on observations of water levels in well screen piezometers and some
simplifying assumptions. No measurements were made to characterize

unsaturated flow in the weathered till.

The observation of solvent in the shallow weathered till some 60 ft (18 m)
away from its point of disposal casts considerable doubt on some of the
assumptions which neglected flow in the unsaturated zone. Therefore, as part
of the preparation of the Environmental Assessment for low-level waste
disposal, WVNS has implemented extensive explorations and an instrumentation
network to characterize and monitor flow in the unsaturated weathered till.
Because data from the sclvent seepage explorations indicated rapid
fluctuations in the level of the transient perched water table, the
instrumentation network uses real-time data loggers that record water levels

at hourly intervals.

The hypothesis of one~dimensional downward flow is also being tested as part
of this exploration program. The well screen piezometers all have significant
time lags. (For example if the piezometric‘ievel rose one foot, it might take
more than a year before the rise was evident in a well screen plezometer.

This could mask a lateral flow component, particularly a transient one.) WVNS
has therefore installed pneumatic pore pressure transducers which have a time

lag of less than one minute.

The results of this investigation were reported in the Environmental

Assessment published in February 1986,
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